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evaluating this document. Also, subsequent facts may become known which may make this
document premature or inaccurate. Acceptance of this document in performance of the contract
under which it is prepared does not mean that the United States Air Force adopts the
conclusions, recommendations or other views expressed herein, which are those of the contractor

only and do not necessarily reflect the official position of the United States Air Force.

Government agencies and their contractors registered with the Defense Technical Information
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Defense Technical Information Center
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EXECUTIVE SUMMARY

Law Environmental, Inc., (LAW) was contracted by the U.S. Air Force Center for
Environmental Excellence (AFCEE) to perform a Site Investigation/Site Characterization at two
sites at the Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field (NAS Fort
Worth). The two sites investigated were the Aerospace Museum Site and the Grounds
Maintenance Yard. The primary objective of this investigation was to characterize the condition
of site surface soils by collecting soil samples for laboratory analysis. Soils were analyzed for
metals, volatile organics, and semi-volatile organics. In addition, samples from the Grounds
Maintenance Yard were analyzed for pesticides/PCBs and chlorinated herbicides. The results
were compared to Texas Natural Resource Conservation Commission (TNRCC) Risk Reduction
Standards (TNRCC, 1993) and, for metals, background concentrations.

Soil samples collected at the Aerospace Museum Site contained metals, volatile organic, and
semi-volatile organic constituents, Toluene and polynuclear aromatic hydrocarbons (PAHs) were
detected throughout the site. Phthalates were also detected at low concentrations. All volatile
and semi-volatile organic constituents were detected at concentrations less than the Texas Risk
Reduction Standards.

Metals constituents at the Aerospace Museum Site were compared to site-specific background
concentrations. However, the background data for metals collected during this investigation may
not be representative of basewide background levels because the concentrations of some metals
in background samples were relatively high compared to actual site concentrations. As a result,

the findings for metals detected at the site are inconclusive.

Soils collected at the Grounds Maintenance Yard contained metals, volatile organics, semi-
volatile organics, pesticides/PCBs, and chlorinated herbicides. Toluene and PAHs were detected
throughout the site. Volatile constituents found at the site may be related to solvent use at the

Maintenance Yard. All volatile and semi-volatile organic constituents were detected at

3517-3209.31 E-1



concentrations less than the Texas Risk Reduction Standards with the exception of bis(2-
ethylhexyl)phthalate.

Concentrations of pesticides/PCBs and chlorinated herbicides detected at the site were less than
the Texas Risk Reduction Standards with the exception of Arochlor 1254, 4,4’-DDT, 4,4’-DDE,
and dieldrin.

Metals constituents at the Grounds Maintenance Yard were compared to site-specific background
concentrations. However, the background data for metals collected during this investigation may
not be representative of basewide background levels because the concentrations of some metals
in background samples were relatively high compared to actual site concentrations. As a result,

the findings for metals detected at the site are inconclusive.

Additional sampling is recommended at both sites to further delineate the horizontal and vertical
extent of detected organic constituents. PCBs detected at the Grounds Maintenance Yard may
pose a risk due to off-site migration via run-off from the site. LAW recommends containment
of the run-off from the transformer storage area, and removal of the PCB source and

contaminated soils.

In addition, LAW recommends that the metals data from this investigation be reevaluated based

on basewide background concentrations of metals.

3517-3209.31 E-2
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1.0 INTRODUCTION

Law Environmental, Inc., (LAW) was contracted by the U.S. Air Force (USAF) Center for
Environmental Excellence (AFCEE) to perform an investigation and characterization for two
sites at the Naval Air Station Fort Worth Joint Reserve Base, Carswell Field, Fort Worth, Texas
(NAS Fort Worth). The sites were the Aerospace Museum Site and Grounds Maintenance Yard.
The work was conducted in conjunction with the Installation Restoration Program (IRP). The
purpose was to ascertain the presence or absence of contamination in surface soils from prior

site activities and to recommend appropriate further action, as necessary.

Neither site is currently listed as a Solid Waste Management Unit (SWMU), although both are
listed by the Texas Natural Resource Conservation Commission (TNRCC) as Areas of Concemn.

1.1 THE AIR FORCE INSTALLATION RESTORATION PROGRAM

The USAF IRP is designed to identify, confirm/quantify, and remediate problems caused by past
management of hazardous wastes at Air Force facilities.

The objectives of the IRP program are to assess past hazardous waste disposal and spill sites at
Air Force installations and to develop remedial actions consistent with the National Contingency
Plan (NCP) for those sites which pose a threat to human health and welfare or to the
environment. The sites studied under this investigation have been assigned the IRP Site ID’s
of OT38, Aerospace Museum Site, and OT39, Grounds Maintenance Yard.

1.2 T TION D

NAS Fort Worth is located in Tarrant County, Texas, approximately 6 miles west of Fort
Worth, Texas (Figure 1-1). The base covers approximately 25,000 acres and includes a
flightline area; operations buildings; warehouses; petroleum, oils, and lubricants (POL) tank
farm; and base housing. The base is bounded to the north by Lake Worth, to the west by Air

3517-3209.31 1-1
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Force Plant 4, to the south by the community of White Settlement, and to the east by the West
Fork of the Trinity River and the city limits of Fort Worth, Texas.

Carswell AFB began operations in 1942 and was operated by the Air Force as a Strategic Air
Command Base. The base is currently undergoing realignment to become a joint reserve base.

The following discussion of the NAS Fort Worth environmental setting is derived primarily from
the Installation Restoration Program Phase I Records Search Report (CH2M Hill, 1984).
Information from that report is supplemented by information from the literature and from the
general findings of studies conducted by the U.S. Army Corps of Engineers (USACE, 1991) and
Radian Corporation (Radian, 1986; 1991).

1.2.1 Physiography

The majority of NAS Fort Worth is located within the Grand Prairie section of the Central
Lowlands Physiographic Province. This area is characterized by broad terraces sloping gently
to the east, divided by westward-facing escarpments. The land is typically grass covered and
treeless, except for isolated stands of upland timber. The northwestern portion of NAS Fort
Worth is within the Western Cross Timbers Physiographic Province which is characterized by
rolling topography and a heavy growth of post and blackjack oaks. The land surface slopes
gently northeast toward Lake Worth and east toward the West Fork of the Trinity River.
Elevations range from a high of approximately 690 feet above mean sea level (msl) near the
southwest corner of the installation to a low of approximately 550 feet above msl near the east
side of the installation. The elevation of Lake Worth usually approximates the elevation of the
dam spillway, 594 feet above msl.

3517-3209.31 1-3
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1.2.2 Stratigraphy

The geology of NAS Fort Worth can be characterized as a blanket of Quaternary clastic units
overlying Cretaceous bedrock. From youngest to oldest, the geologic units of interest are as

follows:

Quaternary Alluvium/Terrace Deposits
Cretaceous Goodland Limestone
Cretaceous Walnut Formation
Cretaceous Paluxy Formation
Cretaceous Glen Rose Formation
Cretaceous Twin Mountains Formation

NAS Fort Worth is located on the relatively stable Texas shelf, west of the faulting associated
with the Ouachita Structural Belt. No major faults or fracture zones have been mapped near the
base. The regional dip of the rocks at NAS Fort Worth ranges from 35 and 40 feet per mile in

an easterly to southeasterly direction,

1.2.3 Soils

The U.S. Department of Agriculture (USDA) Soil Conservation Service has identified four near-
surface soil associations on or near NAS Fort Worth. The surficial soils of the installation are
primarily nearly level to gently sloping clayey soils of the Sanger-Purves-Slidell and Aledo-
Bolar-Sanger Associations. Less widely distributed are the clayey soils of the Frio-Trinity
Association and the loamy soils of the Bastil-Silawa Association which occur on the floodplain
and stream terraces of the West Fork of the Trinity River.

1.2.4 Ground Water

Five hydrogeologic units have been identified at NAS Fort Worth. These units, listed from most
shallow to deepest, are as follows:

3517-3209.31 1-4



o An upper perched-water zone occupying the alluvial terrace deposits of the
Trinity River

. An aquitard consisting of predoininantly unsaturated limestone of the
Goodland and Walnut Formations

. The Paluxy Aquifer

. An aquitard of relatively impermeable limestone in the Glen Rose
Formation

. A major aquifer in the sandstone of the Twin Mountains Formation

Upper Zone - Perched ground water occurs in lenses within the coarse alluvial sand and gravel
deposits along the Trinity River. These lenses are limited in lateral extent and are surrounded
by low-permeability clays and silts. Ground water in the upper zone occurs at depths ranging
from 7 to 13 feet. Annual ground-water table fluctuations are typically on the order of § feet
(USGS, 1993). Recharge to the water-bearing deposits is from rainfall and infiltration in stream
channels and drainage ditches.

In parts of Tarrant County near the Trinity River, the upper zone is developed for irrigation and
residential use. The community of River Oaks, immediately east of NAS Fort Worth, formerly
utilized supply wells developed in alluvial deposits at a location near the former Carswell AFB
hospital. The wells were abandoned when Carswell AFB purchased the property for hospital
construction. In general, ground water in the upper zone is not economical to develop due to

the zone’s limited distribution and susceptibility to surface/storm-water poltution.

Goodland/Walnut Aquitard - The perched water present in the alluvium is separated from the
underlying aquifers by the low permeability limestone and shale of the Goodland Limestone and
Walnut Formations. The aquitard consists of moist clay and shale layers interbedded with dry
limestone beds. Although the Walnut Formation is primarily dry, drillers in the area have
reported small amounts of water in the Walnut Formation, suggesting that ground water may
move through the Walnut along bedding planes. A previous soil boring at Air Force Plant 4,

3517-3209.31 15
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immediately west of NAS Fort Worth, indicated that the Goodland Limestone had been
completely eroded and only 3 feet of the Walnut Formation was present. It has also been
reported that the upper zone and Paluxy formation are in contact at the eastern boundary of Air
Force Plant 4, where both the Goodland and Walnut formations have been removed by erosion.
In areas of similar erosion, water in the upper zone could come in contact with water in the

Paluxy aquifer.

xy Aquifer - The Paluxy aquifer is the shallowest bedrock aquifer beneath NAS Fort Worth.
Water in the Paluxy normally occurs under confined conditions beneath the Goodland/Walnut
aquitard except where the aquitard is absent due to erosion. The Paluxy Formation is divided
into upper and lower sand members and the aquifer is likewise divided into upper and lower
aquifers. The upper sand is fine-grained and shaley while the lower sand is coarser; therefore,

most wells are completed in the lower section.

The Paluxy aquifer is recharged along outcrops west of NAS Fort Worth. Paluxy outcroppings
also occur north of the base in the bed of Lake Worth. The lake bed represents a significant
recharge source for the aquifer and creates a localized potentiometric high. Regional ground-
water flow within the Paluxy is eastward, parallel to regional dip. Ground-water flow at NAS
Fort Worth is influenced by the Lake Worth potentiometric high and by a potentiometric low
induced by ground-water withdrawals by the community of White Settlement. This produces
a generally southeasterly flow direction.

Transmissivities in the Paluxy aquifer range from 1,263 to 13,808 gallons per day per foot
(gpd/ft), with an average of 3,700 gpd/ft. In Tarrant County, the Paluxy Formation ranges in
thickness from 140 to 190 feet, with an average thickness of 160 feet. The actual water-bearing
thickness in the NAS Fort Worth area probably approximates the formation thickness, but the
aquifer is separated into two distinct water-bearing zones. In the vicinity of NAS Fort Worth,
permeabilities range from 13 to 140 gpd/f® (based on an approximate thickness for the aquifer
of 100 ft). Well yields from the Paluxy aquifer range from 10 to 480 gallons per minute (gpm)
averaging approximately 100 gpm.

3517-3209.31 1-6
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The Paluxy aquifer represents a significant source of potable ground water in the Fort Worth
area. Communities adjacent to NAS Fort Worth, especially White Settlement, develop municipal
water supplies from the Paluxy, as well as from the deeper Twin Mountains aquifer. As a result
of extensive pumping, water levels in the Paluxy aquifer have declined significantly over the past
several years. Water levels in the immediate NAS Fort Worth vicinity have not lowered to the
same degree as in the Fort Worth area because the base does not produce water from the Paluxy.

Glen Rose Aquitard - Below the Paluxy Aquifer are the fine-grained limestone, shale, marl, and
sandstone beds of the Glen Rose Formation. The thickness of the formation varies from 250
to 450 feet. Although the sands in the Glen Rose Formation yield small supplies to wells in Fort
Worth and western Tarrant County, the relatively impermeable limestone behaves as an aquitard,
restricting water movement between the overlying Paluxy aquifer and the underlying Twin
Mountains aquifer.

Twin Mountains Aguifer - The Twin Mountains Formation is the oldest formation used for water
supply in the NAS Fort Worth area. The formation consists of a basal conglomerate of chert
and quartz, grading upward into coarse to fine grained sand interbedded with shale. The
formation varies in thickness from 250 and 430 feet. The Twin Mountains aquifer is recharged
along outcrops west of NAS Fort Worth. Water movement is eastward in the direction of
regiorlxa] dip. Like water in the Paluxy aquifer, the Twin Mountains aquifer occurs under
unconfined conditions in the recharge area, becoming progressively more confined in the
downdip direction.

The Twin Mountains aquifer is the principal aquifer in Tarrant County and yields large water
supplies for municipal (including human consumptive) and industrial purposes. In Tarrant
County, transmissivities in the Twin Mountains aquifer range from 1,950 to 29,700 gpd/ft, with
an average of 8,450 gpd/ft. Permeabilities range from 8 to 165 gpd/f, with an average of 68

gpd/ft’.

3517-3209.31 1-7



Ground-water withdrawals from the Twin Mountains aquifer, primarily for municipal water
supply, have resulted in declining water levels. Between 1955 and 1976, the potentiometric
surface of the aquifer dropped approximately 250 feet. Water quality in the Twin Mountains
aquifer is acceptable for potable use throughout the Fort Worth area.

1.2.5 Surface Water

NAS Fort Worth is located within the Trinity River Basin immediately south of Lake Worth,
a man-made reservoir on the Trinity River. A portion of the installation is drained by Farmers
Branch, which discharges into the West Fork of the Trinity River just south of the cantonment
area. Farmers Branch begins near the community of White Settlement and flows eastward.
Immediately south of Air Force Plant 4, Farmers Branch flows under the runway through two

large culverts.

Most of the installation’s surface drainage is diverted through a series of storm drains and
culverts. The water is in turn directed to oil/water separators and discharged to the West Fork
downstream of Lake Worth. A small portion of the north end of the installation drains directly
into Lake Worth.

1.2.6 Climatology

NAS Fort Worth is located at approximately 33 degrees north latitude. The climate is humid
subtropical with hot summers and dry winters. Tropical maritime air masses control the weather
during much of the year; however, the passage of polar cold fronts and continental air masses

create large variations in winter temperatures.

The average annual temperature for NAS Fort Worth is 66 degrees Fahrenheit and monthly
mean temperatures vary from 45 degrees Fahrenheit in January to 86 degrees Fahrenheit in July
(Table 1-1). The average daily minimum temperature in January is 35 degrees Fahrenheit and
the lowest recorded temperature is 2 degrees Fahrenheit. The average daily maximum

3517-3209.31 1-8
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temperature in July and August is 95 degrees Fahrenheit and the highest temperature recorded
at the base was 111 degrees in the month of June. On the average, freezing temperatures occur

at NAS Fort Worth on 33 days per year.

Mean annual precipitation recorded at NAS Fort Worth is 32 inches. Typically the wettest
month is May, with a secondary maximum in September. The period from November to March
is generally dry with a secondary minimum in August. Snowfall accounts for a small percentage
of the total precipitation between November and March, with an average, measurable snowfall
of 3 inches per year. Lake evaporation at NAS Fort Worth is estimated to be approximately 57
inches per year. Evapotranspiration over land areas may be greater or less than lake evaporation
depending on vegetative cover type and moisture availability. Average net precipitation is
expected to be equal to the difference between average total precipitation and average lake

evaporation, or approximately minus 25 inches per year.

Thunderstorm activity occurs at NAS Fort Worth an average of 45 days per year. The greatest
number of these storms typically occurs between April and June. Hail may fall on two to three
days per year. The maximum precipitation recorded in a 24-hour period is 5.9 inches.

Mean cloud cover averages 50 percent at NAS Fort Worth with clear weather occurring
frequently during all months. Some fog is present on an average of 83 days per year, Wind
speed averages 7 knots; however, a maximum of 80 knots has been recorded. Wind direction

is predominantly from the south during all months.

1.3 SITE INVENTORY

The Aerospace Museum Site (AMS) is located along Spur 341, west of the North-South
Primary/Instrument Runway, south of Air Force Plant 4 (AFP-4), and adjacent to the Farmers
Branch of the West Fork Trinity River (Figure 1-2). The site currently is covered with grass

and slopes gently from northwest to southeast,

3517-3209.31 1-10
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This 12.5-acre museum site has been used for display of various aircraft, vehicles, and storage
equipment. A records search indicated that an asphalt batching plant was previously located at
the site. Also, a B-52 bomber was previously stored and dismantled at the site, resulting in
small chips of aircraft skin being buried in the surface soil. NAS Fort Worth personnel
conducted a site survey on April 9, 1993, and reported the following in their report (NAS Fort
Worth, 1993):

. Several spots of stressed vegetation and dark oily spots near aircraft and
ground vehicle displays

. Stressed vegetation along the west fence line and randomly throughout the
aircraft display area

. A 55-gallon drum of material assumed to be waste grease
. Discarded paint cans
. A 55-gallon drum of cleaning compound

' Several rusted and unidentifiable cans and drums

In October, 1994, LAW and AFCEE representatives met at NAS Fort Worth to visit the
Aerospace Museum Site and found that the debris listed above had been removed, and neither

surface staining nor distressed vegetation were evident.

The Grounds Maintenance Yard (GMY) is located in the southeast comer of NAS Fort Worth
near the Main Entrance (Figure 1-3). It is a predominantly graveled yard, with some areas of
asphalt pavement, two small maintenance buildings, a pesticide storage shed, two 500-gallon
aboveground storage tanks located on a concrete containment pad, and two office trailers. The
site slopes gently from northwest to southeast. A site walk-through survey by LAW and AFCEE
personnel found some soil staining and areas suspected to have formerly contained chemical
storage sheds and/or petroleum storage tanks.

3517-3209.31 1-12
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Based on review of available information, a primary source of potential contamination at both
sites would be intermittent surface spills of petroleum-related products and solvents, which may
have also contained metals. In addition, intermittent spills of pesticides are suspected to have
occurred at the Grounds Maintenance Yard. LAW was unable to locate other written

documentation concerning investigative activities at either site.
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2.0 PROJECT ACTIVITIES

The following sections describe the project objectives and the activities conducted as part of the
Site Investigation/Site Characterization at the Aerospace Museum Site (AMS) and the Grounds
Maintenance Yard (GMY). The activities include procedures associated with the selection of
sampling locations, execution of field activities, and laboratory analysis of soils collected from
two sites located at the Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field.
Results of the chemical data evaluation are also described in this section. All work was
performed in accordance with the Sampling and Analysis Plan (LAW, 1995a) and Health and
Safety Plan Addendum (LAW, 1995b).

2.1 PROJECT OBJECTIVES

The objective of the soil sampling and analysis program was to conduct an initial site
characterization to determine the presence or absence of contamination in surface soils resulting
from previous site activities or from past operations. Previous site activities at the Aerospace
Museum Site included the storage and restoration of surplus aircraft used as museum pieces.
Potential contaminants include lubricants, solvents, and atrcraft paint. Forty-nine surface soil
samples were collected from 0O to 2 feet at locations established on a grid layout of the site, as
shown on the sample location map (Figure 2-1). Sampling locations occur at approximately 100-

foot intervals.

Past operations at the Grounds Maintenance Yard include storage and maintenance of
groundskeeping equipment, and storage of pesticides, solvents, and fuels. Potential contaminants
include lubricants, fuels, solvents, pesticides, and herbicides. Twenty-eight surface soil samples
were collected from 0 to 2 feet at locations established on a grid layout of the site, as shown on
the sample location map (Figure 2-2). Sample locations occur at approximately 60-foot
intervals, but locations were offset to include stained areas near the two maintenance buildings
and former pesticide storage building, in the area of petroleum storage tanks, and at locations
where obvious soil staining was observed. Stained areas and areas of potential releases were

given preference for sampling.

3517-3209.31 2-1
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Soil sampling locations were placed on a base map that was provided to LAW. The sampling
locations presented on each map generated for this report were not surveyed and should be

considered to be approximate locations.

2.2 HELD ACTIVITIES

The Sampling and Analysis Plan (I.LAW, 1995a), describes the field activities and procedures to
be used during the Site Investigation/Site Characterization at the Aerospace Museum Site and
the Grounds Maintenance Yard. The following activities were performed during the field event:

. Determination of sampling locations
. Collection of surface soil samples and transpon to laboratory
. Decontamination of sampling equipment

Surface soil samples were collected from O to 2 feet using stainless steel hand augers. Chain-of-
custody records were prepared for each shipping container. Samples were sent by overnight

courier to Law Environmental National Laboratories, located in Pensacola, Florida.

All sampling equipment was decontaminated before use using procedures specified in the
Sampling and Analysis Plan. Decontamination water was collected for disposal as described in

section 2.2.3.

All field activities were performed by LAW personnel. The following sections describe the
chronology and methodology of the field activities, and field Quality Assurance/Quality Control
(QA/QC) procedures,

2.2.1 Chronologyv of Field Work

The field activities for the Aerospace Museum Site and Grounds Maintenance Yard sampling
episode were performed from October 22 to October 24, 1995, Surface soil was collected from

3517-3209.31 2-4
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0 to 2 feet using stainless steel hand augers following a grid layout of the site. The soil was
thoroughly mixed and placed in the appropriate containers as specified in the Sampling and
Analysis Plan (LAW, 1995a). The properly labeled sample containers and chain-of-custody
documents were placed in a shipping container for overnight shipment to the laboratory.
Completed chain-of-custody forms are provided in Appendix A. The receiving laboratory did
not indicate any problems with sample receipt or the condition of samples that would affect the

quality of the data. Field sampling completeness was determined to be 100 percent.
2.2.2 Fiel ity Ass /Quali ntrol
Quality control parameters are monitored through the assessment of data collected for the

evaluation of precision, accuracy, representativeness, and completeness. Field quality control

activities consisted of the following:

. Collection of field duplicate samples to evaluate sampling precision

. Decontamination of field equipment and collection of equipment blanks

. Documentation of field information and measurements in hard bound field
notebooks

. Review of field documentation, chain of custody records, and other field
records

Daily meetings were conducted by the site manager for the purpose of reviewing the field
procedures and quality control activities with the field team. Any corrective actions necessary

were discussed, documented, and implemented immediately.
2.2.3 Investigation Derived Waste Management

Investigation derived waste (IDW) consisted of wash water and rinse water from the

decontamination of field equipment. The wash water was collected and discharged to the local

3517-3209.31 2.5
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wastewater treatment plant. The rinse water was stored in a 3,000-gallon polyethylene tank until
the end of the sampling episode. A sample from the tank was collected and analyzed for
volatiles, semi-volatiles, and metals. Based on the analytical results, LAW disposed of the water
through a local hazardous waste transportation and disposal contractor.

2.3 LABORATORY ANALYSIS

The Law Environmental National Laboratories in Pensacola, Florida, provided sample shipping
containers, chain-of-custody documents, chemical analysis, and laboratory quality
assurance/quality control (QA/QC). The laboratory analyses were performed from October 27,
1995, to December 2, 1995. The analytical methods performed by the laboratory are
summarized in Table 2-1.

The following sections describe the data quality objectives, analytical methodologies, analytical
quality control program, and data quality evaluation.

2.3.1 Data Ouality Objectives

The following sections discuss the evaluation criteria used to review the field and laboratory
results, the formulas used to calculate quality control data, and the qualifiers applied to the
sample results based on data evaluation.

2.3.1.1 Review of Field Records - Field records were evaluated for the following:
. Completeness of field records
. Identification of valid samples
. Completeness of the sampling effort

. Sample handling and shipping procedures

. Effectiveness of sampling procedures in preserving sample precision and
accuracy :

3517-3209.31 2-6
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TABLE 2-1

ANALYTICAL TEST METHODS
Naval Air Station Fort Worth Joint Reserve Base
Fort Worth, Texas

MATRIX: SOIL METHOD" (soil/water)
Volatile Organics SW 8240/8260
Semi-Volatile Organics SW 8270

Herbicides® SW 8150
Pesticides/PCBs® SW 8080

Total Metals SW 6010

Arsenic SW 7060

Lead SW 7421

Selenium SW 7740

Mercury SW 7471/7470

est Methods for Evaluation o id Waste, SW-846 (Third Edition)
* Herbicides collected at Grounds Maintenance Yard only.
¢ Pesticides collected at Grounds Maintenance Yard only.

Note: (1) If the lead concentration detected on the inductively coupled plasma (ICP) is >5 x the instrument
detection limit (IDL) on the ICP, the ICP value can be used. If the iead concentration detected on the ICP
is <5 x the IDL on the ICP, then the Graphite Furnace Atomic Absorption(GFAA) analysis is required.

(2) Preparation methods for soil samples are SW 3550 for semi-volatiles and pesticides/PCBs, and SW

3050 for metals (except for arsenic). Preparation methods for water samples are SW 3520 for semi-
volatiles and pesticides/PCBs, SW 3005 for mewls by SW 6010, and SW 3020 for lead.

3517-3209.31 2-7
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Field records were assessed for completeness and to determine whether field activities were
carried out as planned. Samples were evaluated to determine their representativeness through
the review of field QC results.

2.3.1.2 Review of Laboratory Data - Laboratory data were evaluated for the following:

Chain of custody forms

Sample integrity

Applicability of the instruments/methods used
Holding times

Method calibration criteria

Method blanks

Verification of quantitation limits

Laboratory sample preparation records
Quality control results

Corrective action for out-of-control QC results
Calculations used for analyte quantitation and reporting
Completeness of data

Laboratory reports containing sample results and QC information were reviewed by the
Iaboratory QA coordinator and submitted to LAW. A case narrative was included in each data
report to provide an assessment of the laboratory’s QA activities. The data presented in the
laboratory report was generated from the laboratory’s information management system (LIMS)
and was reviewed by the LAW project chemist during the data evaluation process. An electronic
data deliverable (EDD) was also produced by the laboratory from the LIMS and submitted to
LAW. The chemical data tables presented in this report were produced from the data base
developed from the laboratory EDD. Additional processing of the information contained in the
data base resulted in the generation of the positive results tables presented in Section 3. Data
comparison to regulatory standards was achieved through visual review of the positive analytical
results. Electronic files of the positive results were generated from the data base to transfer the
data onto computer aided design and drafting (CADD) drawings.

3517-3209.31 2.8
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Chemical data evaluation was performed according to LAW’s standard operating procedures
(SOPs) which were developed following the USEPA "National Functional Guidelines for Organic
Data Review" (USEPA, 1990) and "Laboratory Data Validation: Functional Guidelines for
Evaluating Inorganic Analyses” (USEPA, 1988). A standard format for the documentation of
the results of data evaluation is included in the SOP. This documentation is maintained in the
project file at LAW,

2.3.1.3 Formulas - The following formulas were used to calculate quality control data.

Accuracy - Accuracy is defined as the degree of agreement of a measurement with an accepted
reference or true value. To determine the accuracy of an analytical method, a sample spiking
program was conducted. The results of sample spiking was used to calculate the percent
recovery (%R). The percent recovery is defined as follows:

where:

"+ %R = percent recovery
X = analytical result of the spiked sample
T = analytical result of the unspiked sample

K = known amount of the spike in the sample

Surrogates, matrix spike and matrix spike duplicates (MS/MSD), and internal standards were
analyzed to determine accuracy. The control limits were based on the mean percent recovery

plus or minus 3 standard deviations of the mean using a population of 20 or more recovery

values.

3517-3209.31 2-9
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Precision - Precision is the measure of mutual agreement among individual measurements of the
same property, under similar conditions. Precision between duplicate measurements is best
expressed in terms of relative percent difference (RPD). Precision was assessed through the use
of field duplicate samples and MS/MSD samples. An RPD for each sample pair was calculated

using the following equation:

A-B
=———x1
(A + B)2

where:

A = replicate value 1
B = replicate value 2
RPD = relative percent difference

The laboratory established control limits were based on a population of ten or more RPD values.
They were calculated by determining the mean RPD plus three times the standard deviation for
the upper limit and zero as the lower limit.

Completeness - Completeness is a measure of the amount of valid data obtained from a
measurement system compared to the amount that was expected to be obtained under normal
conditions. The result is expressed as a percentage determined by analyte, by method. For this
project, a completeness goal of 90 percent was established.

Number of valid measurements x

Percent completeness =
P Total number of measurements

100

2.3.1.4 Data Qualifiers - Data qualifiers are used to flag sample results if accuracy or precision
criteria have not met the QC requirements presented in Appendix A of the Sampling and

3517-3209.31 2-10
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Analysis Plan (LAW, 1995a). Data qualification flags used for this project are presented in
Table 2-2. Each data point reported is graded as usable as reported, usable with qualifications,
or rejected. All data determined to be usable as reported or usable with qualifications are
considered valid data for the purpose of calculating the data completeness for the project.

2.3.2 Analytical Methodologies

All soil samples collected at the Aerospace Museum Site were analyzed for volatile organic
compounds, semi-volatile organic compounds, and total metals. The soil samples collected at
the Grounds Maintenance Yard were analyzed for volatile organic compounds, semi-volatile
organic compounds, pesticides/PCBs, chlorinated herbicides, and total metals. Soil samples
were analyzed by the U.S. Environmental Protection Agency (USEPA) SW-846 methodologies
listed in Table 2-1.

Quantitation limits were based on the method detection limits (MDLs) established by the
laboratory using the required USEPA procedure specified in 40 CFR Part 136 Appendix B. The
1995 laboratory established detection and quantitation limits are presented in Appendix A of the
Sampling and Analysis Plan (LAW, 1995a). Sample results detected below the practical
quantitation limit (PQL) but above the MDL were reported and the data were flagged as
estimated values using the qualifier "JQ."

2.3.3 Analytical Quality Control

The quality of the chemical data is assessed through the evaluation of both field and laboratory
QC data. The QC parameters that were evaluated include: sample preservation and holding
time requirements, batch method blank analysis, LCS analysis, internal standard recovery,
MS/MSD analysis, surrogate analysis, field duplicate analysis, trip blank analysis, and
equipment blank analysis.

3517-3209.31 2-11
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TABLE 2-2

DATA QUALIFICATION FLAGS
Naval Air Station Fort Worth Joint Reserve Base
Fort Worth, Texas

FLAG POSITIVE RESULTS NEGATIVE RESULTS
FLAGS FOR DATA WITHIN ACCEPTANCE LIMITS (Usable as Reported)
(no flag)  {Use darum without qualification} {Use datum without qualification}
FLAGS FOR DATA WITHIN ACTION LIMITS (Usable With Qualification)
J Estimated quantitation based upon QC data Estimated quantitation based upon QC data
JB Estimated quantitation: possible biased high or (Not applicable)
false positive based upon blank data
JH Estimated quantitation - possibly biased high based  (Not applicable)
upon QC dats
JL Estimated quantitation - possibly biased low based  Possible false negative based upon QC data
upon QC data o
d Estimated result due to dilution Reporting limit raised due to dilution
1Q Estimated guantitation; result below the PQL (Not appliq;ble) '
FLAGS FOR DATA OUTSIDE OF ACTION LIMITS (Unusable)
R Datum rejected based upon QC data: do not use Datum rejected based upon QC data: do not use
MISCELLANEOUS FLAGS
t Tentatively identified compound; identity not (Not applicable)

confirmed with standard and quantitation estimated
(applicable to GC/MS data only)

Note that if the QC results sugpest contradictory flags, the following hierarchy should be used to select the appropriate flag
to assign:

R >J,JH,JL, 1B, Md
JH+IJL =1
Id >JH,JL
1 > JB (where JB is due to laboratory method blank or field blanks)
JB > Jd (where JB is due to lsboratory system blank)
JB > 1]
JH or JL >17
3517-3209.31
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Quality control limits are generated annually by the laboratory based on statistical analysis of
historic data. The QC limits for laboratory control samples (LCS) recovery, surrogate recovery,
and matrix spike/matrix spike duplicate (MS/MSD) recovery and precision were presented in
Appendix A of the Sampling and Analysis Plan (LAW, 1995a).

2.3.3.1 Sample Handling - Samples were transported to the laboratory daily by overnight
express shipment. Upon receipt of the shipment, the laboratory recorded the temperature of
each cooler and checked the preservation of aqueous samples. Adjustment of sample pH was
performed as needed and recorded. Samples were maintained at the laboratory at a temperature
of 4 degrees Celsius until analysis. Holding times for extraction and analysis were strictly
adhered to following the requirements of the Sampling and Analysis Plan.

2.3.3.2 Method Blanks - Method blanks consist of organic-free or deionized water that is
carried through the analytical scheme like a sample. Positive method blank results indicate the
presence of contamination associated with sample preparation or analysis. For most analyses,
a method blank is ‘analyzzd for each extraction or analysis batch at a frequency of 1 per 20 or
fewer samples. If an analyte of interest is detected above the quantitation limit in a method
blank, the corrective action consists of reprocessing and reanalyzing the entire sample batch.
For the common organic contaminants such as methylene chloride, acetone, toluene, 2-butanone,
and phthalates, and the inorganic contaminants, aluminum, calcium, iron, magnesium, sodium
and potassium, reanalyses were performed only if contaminants exceeded three times the
quantitation himit.

2.3.3.3 Laboratory Contro! Samples - Laboratory control samples were analyzed with every
batch of 20 or fewer samples. LCS samples were prepared for each method by the addition of
known concentrations of all method analytes. LCS samples were carried through the complete
sample preparation and analysis procedure, and recoveries of the spiked analytes were
determined and compared to QC criteria. Batch acceptance was based on the successful

recovery of all analytes of interest as specified in the Sampling and Analysis Plan, and
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acceptable recovery of at least 80 percent of the total analyte list for each method. Failure to
meet these criteria resulted in reprocessing and reanalyzing the entire sample batch.

2.3.3.4 Intemal Standards - Internal standard results were evaluated for methods SW-8240 and
SW-8270 according to method requirements. Failure to meet the internal standard recovery or
retention time criteria resulted in reanalysis of the affected samples.

2.3.3.5 Matrix Spikes - The MS/MSD samples were designated prior to sampling to allow for
the collection of additional aliquots of the sample in the field. At the laboratory, the sample
aliquots were spiked with known concentrations of the analytes of interest, and the samples were
prepared and analyzed with a batch of 20 or fewer samples. The spike recoveries and the
precision between duplicate spikes were calculated and evaluated compared to QC criteria. This
technique allows for the assessment of any effect of the matrix on the precision and accuracy
of the sample data. No corrective action was required for MS/MSD recoveries that failed QC

criteria as long as the associated LCS results were within control.

2.3.3.6 Surrogates - Surrogates are known amounts of selected compounds added to all field
and QC samples prior to preparation and analysis. Surrogate recoveries were evaluated for
methods SW-8240, SW-8270, SW-8150, and SW-8080. The recovery of surrogates may be used
to determine the effect of the matrix on the accuracy of the sample data. Surrogate recovery
failure required reanalysis of the affected sample.

2.3.3.7 Field Precision - Field duplicate samples were collected from eight locations during the
soil sampling activities. The results of field duplicates were used to evaluate sampling precision.
A relative percent difference (RPD) was calculated from the positive results of the sample and
its duplicate, and the RPD values were compared to a precision goal of 30 percent. For sample
values less than five times the quantitation limit, the precision is determined by calculating the
difference between the concentrations reported in the sample and its duplicate. The criteria used
to evaluate this result is the concentration equivalent to two times the PQL. Sample results for

3517-3209.31 2-14



those parameters with field precision greater than the criteria of 30 percent RPD or two times

the PQL, as applicable, are qualified as estimated values.

2.3.3.8 Trip Blanks - Trip blanks were shipped with each cooler containing samples collected
for analysis of volatile compounds. Trip blanks were prepared by the laboratory from organic-
free water, and were handled, packaged, preserved, and shipped in a manner similar to actual
field samples. Trip blanks were analyzed for volatile organics to detect contamination that may
have resulted from cross-contamination or ambient sources of contamination during shipment and
handling.

2.3.3.9 Equipment Blanks - Equipment blanks were collected during the sampling activities to
evaluate the effectiveness of equipment decontamination procedures. One equipment blank was
collected each day during the sampling event. Equipment blanks were analyzed for the same

parameters as those requested on environmental samples.

2.3.3.10 Completeness - Completeness measures the amount of usable data resulting from a data
collection activity. Completeness for the purpose of this project was defined as the amount of
sample data points actually acquired and accepted as valid, divided by the number of sample data
points planned to be acquired, expressed as a percentage. Valid data is defined as all data which
~“Was iot rejected as a result of data quality evaluation. A completeness goal of 90 percent was
expected to be achieved for this project.

2.3.4 Data Quality Evaluation

The parameters of precision, accuracy, representativeness, completeness, and comparability are
indicators of data quality (USEPA, 1987). The field QC data and laboratory QC data were
evaluated to ascertain the quality of the chemical data. The QC data were compared to the
criteria presented in the Sampling and Analysis Plan (LAW, 1995a). If QC problems were
encountered during the performance of sampling and analysis procedures, corrective action was

immediately initiated, and the problem and its resolution are reported in the following section.
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If QC problems affected the data reported for a field sample and corrective action did not
resolve the problem, or holding time constraints did not allow for re-extraction/reanalysis, the
data for that sample has been qualified following LAW's standard operating procedures for data
evaluation. The following sections present the procedures used for evaluation of the field and
laboratory data, and the results of the data quality evaluation.

2.3.4.1 Laboratory Methods and Detection Limit Requirements - The laboratory followed the
analytical methods presented in the Sampling and Analysis Plan. All method detection limits

provided in Appendix A of the plan were met. Sample results were quantitated below the
Practical Quantitation Limit (PQL) in order to meet project required detection limits. Results
reported below the PQL were qualified as estimated (JQ).

2.3.4.2 Calibration - Initial calibrations and continuing calibrations were evaluated according
to method-specific calibration criteria. Failure to meet calibration criteria resulted in
qualification of the associated sample data. Results associated with a high relative standard
deviation in the initial calibration or a high percent difference in the continuing calibration were
qualified as estimated (J). Low relative response factors resulted in the qualification of
associated positive results as estimated (J) and the rejection (R) of associated nondetects. All
cal_ibrations met the required criteria with the exception of the following:

Volatiles_Analyses

. The relative response factor of the continuing calibration was below the
minimum response criterion for 2-chloroethyl vinyl ether for several
analysis batches. Associated sample results were nondetect; therefore, the
sample data for this compound were rejected (R).

. Several continuing calibrations exhibited high percent differences for
chloroethane, 2-chloroethyl vinyl ether, vinyl acetate, acetone, 2-
hexanone, and 2-butanone. Associated samples were qualified as
estimated (J).

3517-3209.31 2-16
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Semi-Volatiles Analyse

The initial calibration performed on instrument BNA-1 on November 14,
1995 resulted in a percent relative standard deviation value greater than
the method criteria for 4-chloroaniline. The initial calibration performed
on instrument BNA-2 on November 6, 1995, resulted in a percent relative
standard deviation value greater than the method criteria for 2,4-
dinitrophenol. The sample results associated with an analytical batch for
which a compound failed the criteria, were qualified as estimated (J).

Several continuing calibrations resulted in percent difference values
greater than the method criteria. The following compounds were affected:
hexachlorocyclopentadiene, 2,4-dinitrophenol, 4-chloroaniline, bis(2-
chloroisopropyl)ether,  3,3’-dichlorobenzidine, and 4,6-dinitro-2-
methylphenol, 4-nitrophenol. The sample results associated with an
analytical batch for which a compound failed the criteria, were qualified
as estimated (J).

Herbicides An

2.3.4.3 Method Blanks - Method blanks were analyzed to determine the effect of laboratory

contamination on sample results.
attributable to blank contamination if the concentrations were less than or equal to five times the

blank concentration or, for certain common laboratory contaminants, ten times the blank

concentration,

The initial calibration performed on November 18, 1995, resulted in Dalapon
outside the method criteria on the primary and secondary columns. Associated
results were qualified as estimated (J). The initial calibration performed on
November 25, 1995, resulted in Dichloroprop outside the method criteria on the

primary column, Associated results were qualified as estimated (J).

Sample results attributable to blank contamination were qualified as estimated

(JB). Method blank results were nondetect with the exception of the following:

3517-3209.31
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Metals Analyses

. ICPSB3803 contained 0.400 mg/kg of iron. Associated positive sample
results less than five times the blank concentration (2.00 mg/kg) were
qualified as estimated (JB). However, all associated results were greater
than five times the blank concentration, and qualification was not

necessary.

. ICPSB3094 contained 6.80 mg/kg of aluminum, 34.1 mg/kg of potassium,
and 23.1 mg/kg of sodium. Associated positive sample results less than
five times the blank concentrations (34 mg/kg for aluminum, 170 mg/kg
for potassium, and 116 mg/kg for sodium) were qualified as estimated
(OB). Associated aluminum and potassium results were not qualified
because concentrations were greater than five times the blank value.

. ICPSB3124 contained 0.700 mg/kg of copper. No associated samples
contained positive results less than five times the blank concentration;
therefore no data were qualified.

. ICPWB3107 contained 0.0190 mg/L. of copper and 0.251 mg/L of
sodium. No associated copper samples contained positive results less than
five times the blank concentration; therefore no copper data were
qualified. Associated positive sodium results less than five times the
blank concentration (1.255 mg/L for sodium) were qualified as estimated
(JB).

J FSB3121 contained 0.122 mg/kg of lead. No associated samples
contained positive results less than five times the blank concentration;
therefore no data were qualified.

icides/ An $

J PPSB7423, PPSB7499, PPSB7459 contained 0.00215 mg/kg, 0.00269
mg/kg, and 0.0100 mg/kg of methoxychlor, respectively. With the
exception of sample FDUP-07, associated samples did not contain positive
results less than five times the blank concentration. Sample FDUP-07 was
qualified as estimated (JB) for methoxychlor.,

2.3.4.4 Laboratory Control Sample Results - Laboratory control samples (LCSs) were used to

demonstrate method accuracy. The LCS analytes which were outside of control limits resulted
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in the qualification of the associated sample results as estimated, biased high (JH) for high
recoveries, or biased low (JL) for low recoveries. LCS recoveries less than 10% resulted in
rejection (R) of nondetect sample results. The LCS results were within control limits with the

exception of the following:
M al

. ICPSL3054 had high recovery of potassium. Associated positive sample
results were qualified as estimated biased high (JH) for that compound.

. ICPSL3092 had high recovery of potassium. No associated samples
contained positive results; therefore, no data were qualified.

Semi-Volatiles Analyses

. SSL7468, SSL7476, SSL7450, and SSL7480 had low recovery of bis(2-
chloroisopropyl)ether.  Associated sample results were qualified as
estimated biased low (JL) for that compound.

. SSL7421 had low recovery of bis(2-chloroisopropyl)ether, and no
recovery of hexachlorocyclopentadiene. Associated sample results were
qualified as estimated biased low (JL) for bis(2-chloroisopropyl)ether.
Associated positive sample results were qualified estimated biased low
(JL), and associated nondetect sample results were rejected (R) for
hexachlorocyclopentadiene.

. SSL7498 had low recovery of 2,4-dimethylphenol and no recovery of
hexachlorocyclopentadiene. Associated sample results were qualified as
estimated biased low (JL) for 2,4-dimethylphenol. Associated positive
sample results were qualified estimated biased low (JL), and associated
nondetect sample results were rejected (R) for hexachlorocyclopentadiene.

o SSL7444 had low recovery of 2,4-dimethylphenol and bis(2-
chloroisopropyl)ether, and no recovery of hexachlorocyclopentadiene.
Associated sample results for were qualified as estimated biased low (JL)
for 2,4-dimethylphenol and bis(2-chloroisopropyl)ether.  Associated
positive sample results were qualified estimated biased low (JL), and
associated nondetect sample results were rejected (R) for
hexachlorocyclopentadiene.
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2.3.4.5 MS/MSD Results - MS/MSD samples were analyzed to assess method accuracy and
precision. The results of the analysis of MS/MSD samples are provided in Appendix B. The
sample associated with an MS/MSD pair was qualified as estimated, biased high (JH) for high
recoveries, or biased low (JL) for low recoveries. If only one sample of the matrix spike pair
was outside of the QC range, the other sample was evaluated for whether its recovery was above
or below the median of the control range. Bias was assigned only if both spikes exhibited a
‘trend in the same direction. When RPD values exceeded the QC criteria for precision, the
sample results were qualified as estimated (J) unless the result had already been qualified "JH"
or "JL" based on spike recoveries. MS/MSD results were within QC ranges with the exception

SRR ER w ifje

PPSL7499 had high recovery of heptachlor. There were no positive
results for associated samples; therefore, no data were qualified.

HERBSL7430 had low recovery for secondary column results of MCPA,
and low recovery for primary column results of dicamba. Associated
sample results were qualified estimated biased low (JL) for dicamba.

MCPA was not detected on the primary column; therefore, data was not
qualified.

HERBSL7501 had high recovery for résults of MCPA and MCPP. There
were no positive results for this analyte; therefore, no data were qualified.

of the following:

Me

3517-3205.31
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Sample OT3913SA was analyzed as an MS/MSD sample. Antimony,
molybdenum, and selenium had low MS and MSD recoveries. The
associated sample result was qualified estimated biased low (JL) for these
metals. Manganese and nickel had MS and/or MSD recoveries outside
QC criteria; however, because the sample concentration was greater than
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four times the spike amount, the results were not qualified. Cadmium had
low MS recovery, and the RPD was higher than the control limit. The
result was qualified as estimated (JL) for cadmium. Chromium had high
MS and MSD recoveries. The result was nondetect; therefore, no
qualification was necessary.

Sample OT3840SA was analyzed as an MS/MSD sample. Antimony and
arsenic had low MS and MSD recoveries. The associated sample result
was qualified estimated biased low (JL) for these metals. Manganese and
nickel had MS and/or MSD recoveries outside QC criteria; however,
because the sample concentration was greater than four times the spike
amount, the results were not qualified. Barium, cobalt, copper, and silver
had RPDs higher than the control limits. The sample result was qualified
as estimated (J) for these metals. Beryllium had high MS and MSD
recoveries, and the RPD was higher than the control limit. The result was
nondetect; therefore, no qualification was required. Cadmium,
molybdenum, and selenium had low MS and MSD recoveries, and the
RPD was higher than the control limit. The result was qualified as
estimated biased low (JL) for these metals. Thallium and zinc had low
MSD recovery, and the RPD was higher than the control limit. The result
was qualified as estimated (J) for thallium and zinc. Lead had high MS
and MSD recoveries, and the RPD was higher than the control limit. The
result was qualified as estimated biased high (JH) for lead.

Sample OT3830SA was analyzed as an MS/MSD sample. Antimony,
molybdenum, arsenic, and selenium had low MS and low MSD
recoveries. The associated sample result was qualified as estimated biased
low (JL) for these metals. Cadmium had low MS and MSD recoveries,
and the RPD was higher than the control limit. The sample result was
qualified as estimated biased low (JL) for cadmium. Manganese had low
MSD recovery, and the RPD was higher than the control limit. The
sample concentration for manganese was greater than four times the spike
amount; therefore, the sample results were not qualified. Lead had high
MS recovery, and the RPD was greater than the control limit. The result
was qualified as estimated (J) for lead.

Sample OT3850SA was analyzed as an MS/MSD sample. Antimony,
cadmium, arsenic, and selenium had low MS and low MSD recoveries.
The result was qualified as estimated biased low (JL) for these metals.
Molybdenum had low MS recovery; therefore, the result was qualified
(JL) estimated biased low. Manganese, lead, and nickel failed MS and/or
MSD recoveries, and the RPD was higher that the control limit for
manganese. The sample concentration for these metals was greater than

four times the spike amount; therefore, the sample results were not
qualified.
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Sample OT3820SA was analyzed as an MS/MSD sample. Antimony had
low MS and MSD recoveries, and the RPD was higher than the control
limit. The result was qualified as estimated biased low (JL) for antimony.
Cadmium, molybdenum, arsenic, and selenium had low MS and MSD
recoveries. The associated sample results were qualified as estimated
biased low (JL) for these metals. Manganese failed MS recovery, and the
RPD was higher that the control limit. The sample concentration was
greater than four times the spike amount; therefore, the sample result was
not qualified. Lead had high MS and MSD recoveries, and the RPD was
greater than the control limit; however, the sample concentration was
greater than four times the spike amount and the sample was not qualified.

Sample OT3815SA was analyzed as an MS/MSD sample. Antimony
cadmium, copper, and selenium had low MS and/or MSD recoveries.
The results were qualified as estimated biased low (JL) for antimony,
cadmium, copper, and selenium. Manganese and nickel failed MS and/or
MSD recoveries. The sample concentration for manganese and nickel was
greater than four times the spike amount; therefore, the results were not
qualified. Chromium and arsenic had low MS and/or MSD recoveries,
and the RPDs were greater than 20 percent. The sample results were
qualified as estimated biased low (JL) for arsenic and estimated (7) for
chromium.

Sample OT3930SA was analyzed as an MS/MSD sample. Antimony,
cadmium, molybdenum, arsenic and selenium had low MS and MSD
recoveries, and the RPD was greater than 20 percemt for antimony. The
results were qualified as estimated biased low (JL) for these metals.
Manganese had low MSD recoveries, and the RPD was greater than the
control limit. The sample concentration for manganese was greater than
four times the spike amount; therefore, the results were not qualified.
Lead had RPD results greater than the control limit; therefore, results
were qualified (J) as estimated.

Sample OT3920SA was analyzed as an MS/MSD sample. Antimony,
cadmium, and selenium had low MS and MSD recoveries, and the RPD
was higher than the control limit for cadmium. The result was qualified
as estimated biased low (JL) for antimony, cadmium, and selenium. Zinc
had low MSD recovery, and the RPD was greater than 20 percent. The
associated sample result was qualified as estimated (J) for zinc.
Manganese and lead failed MS and MSD recoveries, and the RPD for
manganese, lead, and nickel were higher than the control limit. The
sample concentrations were greater than four times the spike amount;
therefore, the sample result was not qualified. Barium, chromium, and
copper had high MS and/or MSD recoveries, and the RPDs were greater
than 20 percent for barium and chromium. Positive results were qualified
as estimated biased high (JH) for these metals.
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Sample OT38225A was analyzed as an MS/MSD sample. Antimony, cadmium,
and molybdenum, arsenic, lead, and selenium had low MS and MSD recoveries,
and the RPD was higher than the control limit for antimony and lead. The result
was qualified as biased low (JL) for antimony, cadmium, molybdenum, arsenic,
lead, and selenium. Manganese failed MS and MSD recoveries, and the RPD for
manganese was higher than the control limit. The sample concentrations were
greater than four times the spike amount; therefore, the sample result was not
qualified. Chromium and zinc had low MS recoveries, and the RPD was higher
than the control limit. The associated sample results were qualified as estimated
(M for chromium and zinc.

Volatiles Analyses

Sample OT3840SA was analyzed as an MS/MSD sample.
Tetrachloroethene had low MS and MSD recoveries. The associated
sample was qualified as estimated biased low (JL) for tetrachloroethene.

Semi-Volatiles Analyses

Sample OT3820SA was analyzed as an MS/MSD sample. Benzo{a)pyrene
had an RPD greater than QC limits. The associated sample was qualified
as estimated (J) for benzo(a)pyrene.

Sample OT3920SA was analyzed as an MS/MSD sample. 2.,4-
dinitrotoluene had low MS and MSD recoveries. Pentachlorophenol had
low MSD recovery, and the RPD was greater than the control limit. The
associated sample result was qualified as estimated biased low (JL) for
2,4-dinitrotoluene and pentachlorophenol.

Sample OT3840SA was analyzed as an MS/MSD sample. 2,4-
Dinitrotoluene had low MS and MSD recoveries, and was qualified (JL).
Pyrene had high MS and MSD recoveries and was qualified (JH).

2.3.4.6 Post Digestion Spikes - Post digestion spikes were analyzed to assess the effect of the

sample matrix on the measurement system. Post digestion spike results were within QC ranges

with the exception of the following:

3517-3206.31
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Metals Analyses

o Samples OT3827SA, OT3840SA, OT3824SA, OT3903SA, OT3821SA,
OT3841SA, OT38358A, OT3833SA, OT3846SA, (QT3848SA,
OT3828SA, FDUP-05, OT3829SA, OT3826SA, OT3839SA, OT3849SA,
OT3837SA, OT3I838SA, OT3831SA, OT3819SA, OT3801S8A,
OT3818SA, OT3817SA, OT3808SA, OT3804SA, OT3904SA,
OT3914SA, OT3921SA, OT3924SA, OT3919SA, and OT3923SA had
post digestion spike values less than 85 percent for selenium. The
associated sample results were qualified as estimated biased low (JL) for
selenium.

o Sample OT3826SA had a post digestion spike value less than 85 percent for
arsenic. The associated sample result was qualified as estimated biased low (JL)
-for arsenic.

. Samples OT3903SA, OT3823SA, OT3916SA, and Purge H20 had post
digestion spike values greater than 115 percent for lead. The associated
positive sample results were qualified as estimated biased high (JH) for
lead.

. Sample OT3851SA had post digestion spike values greater than 115
percent for selenium. The associated sample results were nondetect;
therefore, no data were qualified.

. Samples OT3912SA, OT3915SA, OT3926SA, OT39255A, and FDUP-07
had post digestion spike values greater than 115 percent for arsenic. The
associated positive sample results were qualified as estimated biased high
(TH) for arsenic. Sample OT3912SA was not qualified for arsenic because
results were nondetect.

2.3.4.7 Holding Times and Preservation - The holding times were me: for all parameters for
the soil samples. The trip blank collected October 24, 1995, was analyzed twice. The

Iabomtdry ran method SW-8240 w1tluntheholdmg time; however, method SW-8260 was
requested. When the error was recognized, the laboratory reanalyzed the trip blank using
method SW-8260, eight days outside of holding time. The results of the initial analysis satisified
the data requirements for trip blank analysis, therefore, only the SW-8240 results were used.
Project-required quantitation limits were met based on the laboratory reporting results below the
PQL.
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2.3.4.8 Surrpgate and Internal Standard Anpalysis Results - Internal and surrogate standard

recoveries were used to indicate acceptable extraction and analytical performance for each
sample. Corrective actions initiated by the laboratory included re-extraction/reanalysis of
samples exhibiting poor surrogate recovery and internal standard failures, unless failure was due
to dilution. Sample results were qualified if corrective action was unsuccessful in improving the
recoveries, or holding time constraints did not allow for re-extraction/reanalysis of a sample.
Surrogate failures resulted in the qualification of sample results based on the observed bias.
High surrogate recoveries resulted in qualification of associated positive sample results as
estimated, biased high (JH). Low surrogate recoveries resulted in qualification of all associated
positive and nondetect sample results as estimated, biased low (JL). If a sample required
dilution and the surrogate recoveries were affected, data qualification for surrogate failure was

considered unnecessary.

Internal standard failure resulted in the qualification of associated compounds as estimated (J).
Extremely low recoveries (less than ten percent) resulted in rejection (R) of assocaited
compounds. All surrogate and internal standards were within control limits with the exception
of the following:

Semi-Volatiles Analyses

. Surrogate recoveries for 2-fluorophenol and phenol were outside of control
limits for sample OT3801SA, due to a required 10 times dilution;
therefore, no results were qualified.

. Samples OT3815SA, OT3802SA, OT3806SA, OT3813SA, OT3809SA,
OT3904SA, and OT3901SA had low recoveries for one or both of the
internal standards chrysene-d12 and perylene-d12. Sample OT3815SA
also had low recovery for the internal standard phenanthrene-d10. All
samples were reanalyzed with similar results. The analytes associated
with the low intemnal standards were qualified as estimated (J) for the
above samples.

. Surrogate recoveries for 2-fluorobiphenyl, phenol-d6, nitrobenzene-ds,
and 2,4,6-tribromophenol were outside of control limits for sample
OT3912SA, due to a required 50 times dilution; therefore, no results were
qualified.
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Surrogate recoveries for 2-fluorophenol and phenol-d6 were outside of
control limits for sample OT3801SA, due to a required 10 times dilution.
No results were qualified.

Samples OT3928SA, FDUP-07, OT3920SA, OT3926SA, OT3925SA,
FDUP-08, and OT3914SA had low recoveries for the internal standard
chrysene-d12 and perylene-d12. All samples were reanalyzed with similar
results. Only OT3928SA improved upon reanalysis with only perylene-
d12 remaining below the internal standard range. The analytes associated
with the low internal standards were qualified as estimated (J) for the
above samples.

Samples OT3921SA and OT3924SA had low recoveries for one or both
of the internal standards chrysene-d12 and perylene-d12. The samples
were reanalyzed with similar results. The analytes associated with the low
internal standards were qualified as estimated (J) for the above samples.

Pesticides/PCB Analyses

2.3.4.9 Field Duplicates - Field duplicate samples were analyzed to assess sampling precision
fdr the analytes detected. The results of the field duplicate analyses and the corresponding RPDs
are presented in Table 2-3 and Table 2-4. The RPD criterion for sample results greater than
five times the quantitation limit was less than 30 percent. For sample results less than five times
the quantitation limit, the difference between the two results should be less than two times the
PQL. Sample results exceeding these criteria were qualified as estimated (J). All resulis for

Surrogate recoveries for DBC were low on one or both columns for
several OT39 samples, The TCMX surrogate recoveries reported for
these samples were within control limits; therefore, no results were
qualified.

field duplicates met the criteria with the exception of the following:
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Metals Analyses

Sample OT3811SA and its duplicate FDUP-01 had an RPD greater than
30 percent for calcium and zinc, and nickel failed the difference criteria.
The sample and FDUP-01 were qualified "J" for these metals.

Sample OT3821SA and its duplicate FDUP-02 had an RPD greater than
30 percent for barium and magnesium, and sodium failed the difference
criteria. The sample and FDUP-02 were qualified “J" for these metals.

Sample OT3831SA and its duplicate FDUP-03 exceeded the difference
criteria for selenium. FDUP-03 was qualified "J" for this metal. Sample
OT3831SA was previously qualified "JL" for selenium based on low post
digestion spike recovery.

Sample OT3942SA and its duplicate FDUP-04 had an RPD greater than 30
percent for aluminum, iron, manganese, potassium, and zinc. Beryllium and
sodium failed the difference criteria. The sample and FDUP-04 were qualified
"I" for these metals.

Sample OT3848SA and its duplicate FDUP-05 had an RPD greater than
30 percent for arsenic. The sample and FDUP-05 were qualified "J" for
arsenic,

Sample OT3911SA and its duplicate FDUP-06 exceeded the difference criteria for
beryllium and chromium. The sample and FDUP-06 were qualified "J" for these
metals.

Sample OT3928SA and its duplicate FDUP-07 had an RPD greater than
30 percent for arsenic, iron, nickel, zinc and lead. Chromium failed the
difference criteria. The sample and FDUP-07 were qualified "J" for these
metals.

Sample OT3925SA and its duplicate FDUP-08 had an RPD greater than 30
percent for zinc. The sample and FDUP-08 were qualified "J" for zinc.

Percent Moisture

3517-3205.31

Sample OT3842SA and its duplicate FDUP-04 had an RPD greater than
30 percent for percent moisture. The sample and FDUP-04 were qualified
"I" for percent moisture.
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Volatiles Analyse

. Sample OT3925SA and its duplicate FDUP-08 failed difference criteria for
toluene. The sample and FDUP-08 were qualified "J" for this constituent.

Pesticides/P (<

. Sample OT3928S A and its duplicate FDUP-07 failed difference criteria for
4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and chlordane. The sample and FDUP-
07 were qualified "J" for these constituents.

2.3.4.10 Field Blanks - Trip blanks were analyzed to assess sample contamination that may
have occurred during shipping. Equipment blanks and ambient blanks were analyzed 1o assess
sample contamination that may have occurred during sample collection. Table 2-5 presents the
results of equipment blanks and ambient blanks. Table 2-6 presents the results of the trip blanks
associated with two shipments of samples to be analyzed for volatile organics. Associated
positive sample results may be attributable to blank contamination if the concentrations were less
than or equal to five times the blank concentration or, for certain common laboratory
contaminants, ten times the blank contamination. Sample results attributable to blank
contamination were qualified as estimated (JB). Field blank results were nondetect with the

eﬁ(céption of the following:
M An - ipm I

. Equipment blank, EQB-1 collected on 10/22/95, contained 0.135 mg/L of
aluminum, 0.250 mg/L of calcium, and 0.014 mg/L of zinc. All
associated sample results for these metals were greater than five times
blank concentrations; therefore, no results were qualified.

. Equipment blank, EQB-2 collected on 10/23/95, contained 0.120 mg/L of
aluminum, 0.203 mg/L of calcium, and 0.013 mg/L of zinc. All
associated sample results for these metals were greater than five times the
blank concentration; therefore, no results were qualified.

3517-3209.31 2-38
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these samples.
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Equipment blank, EQB-3 coliected on 10/24/95, contained 0.064 mg/1. of
aluminum, 0.386 mg/L of calcium, 0.568 mg/L of sodium, and 0.006
mg/L of zinc. Associated sample results for aluminum, calcium, and zinc
were greater than five times the blank concentration; therefore, no results
were qualified. All associated positive sample results less than five times
the blank concentration for sodium (284 mg/kg) were qualified (JB) based
on blank contamination.

Volatiles Analyses - Equipment Blanks

Equipment blanks, EQB-1 and EQB-2, contained chloroform at
concentrations of 0.549 ug/L and 0.517 ug/L, respectively. All associated
sample results for chloroform were nondetect; therefore, no results were
qualified.

Volatiles Analyses - Ambient Blank

Ambient blank, AMBL-1 collected on 10/23/95, contained 0.570 ug/L of
chloroform. All associated sample results for chloroform were nondetect;
therefore, no results were qualified.

2.3.4.11 Interferences - The results for chlordane reported in samples OT3909SA and
OT3916SA were rejected (R) due to interferences resulting from the detection of Aroclors in

2.3.4.12 Completeness - Field completeness is defined as the number of field samples collected
divided by the number of field samples planned. Field completeness was 100 percent for the
sampling event because all samples were collected as planned.

The overall completeness of sampling and analysis activities is defined as the amount of
acceptable data actually acquired divided by the total sample data planned. This calculation
combines the field completeness and the analytical completeness. The overall completeness for

the sampling event was 100 percent for all analytes with the exception of:

2-46



e
s
EX

HE T .

. 2-chloroethyl vinyl ether completeness was 96 percent for the GMY and
71 percent for the AMS as a result of rejected data due to failure to meet
calibration criteria.

o Hexachlorocyclopentadiene completeness was 86 percent for GMY based
on spike recovery failure in the laboratory control spike.

. Chlordane completeness was 93 percent for the GMY.

All analytical parameters met the 90 percent completeness goal for this project except 2-
chloroethyl vinyl ether at the AMS and hexachlorocyclopentadiene at the GMY.

3517-3209.31 2.47



3.0 ANALYTICAL RESULTS

The following sections present a summary of the analytical chemistry results of soil samples
collected at the Aerospace Museum Site and the Grounds Maintenance Yard at the Naval Air
Station Fort Worth, Joint Reserve Base, Carswell Field. The analytical data summary tables are
presented in Appendix C. The positive analytical results for each site are presented in tables and
figures in the following sections, along with a discussion of the constituents detected at the two

sites.

3.1 AEROSPACE MUSEUM SITE

The following section discusses the chemical constituents detected in soil samples collected from
the Aerospace Museum Site. Forty-nine soil samples, two background samples, and five field
duplicate samples were collected. The positive analytical results are presented in Table 3-1.
This table also indicates which results were reported at concentrations exceeding the TNRCC
Medium Speciﬁc' Concentration (MSC) value for organic constituents, or the maximum
background concentration and MSC value, for metal constituents. Constituents for which MSC
criteria apply are also depicted on the associated figures to aid in the interpretation of the data.

3.1.1 Background Levels

Site-specific background levels of metals are based on the results from samples collected from
two background locations adjacent to the site, OT3850SA, located south of the site, and
OT3851SA, located north of the site (Figure 2-1). Sample data were compared to the maximum
values obtained from the background samples. The secondary background sample was used
when the maximum background concentrations were greater than the concentrations reported at
the site. This occurred for three metals, lead, nickel and zinc. Lead appeared elevated in both
background samples, indicating that the background locations may not be representative of
background conditions.

3517-3209.31 3-1
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A high degree of variability was observed between the concentrations reported for several metals
in the two site-specific background samples. Based on this observation, the background
concentrations used for data comparison in the following section may not be representative of

basewide background concentrations.

3.1.2 Data Summary

The analytical results for the Aerospace Museum Site are discussed by chemical class below.

Volatile Organic Compounds - Methylene chloride and toluene were detected in soil sampies
collected at this site. Methylene chloride was detected in one soil sample, OT3804SA, however
the result was less than the PQL. Toluene was detected in both background soil samples.
Background sample OT3851SA contained 0.0302 mg/kg of toluene and OT3850SA contained
toluene at a concentration less than the PQL. Toluene was detected in 44 of 51 samples
analyzed as depicted in Figure 3-1, however, 27 results were reported at concentrations less than
the PQL. The maximum concentration of toluene was 0.0302 mg/kg, reported in background
sample OT3851SA. Toluene was reported throughout the site in concentrations ranging from
nondetect to 0.0194 mg/kg at OT3841SA. The detection of toluene in background samples may

be indicative of the presence of a source unrelated 1o the Aerospace Museum Site.

Semi-Volatile Organic Compounds - Semi-volatile constituents detected in soil samples included

acenaphthene, anthracene, benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, butyl benzyl phthalate, chrysene, di-n-
butylphthalate, dibenz(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(l,2,3-
cd)pyrene, naphthalene, phenanthrene, pyrene, and bis(2-ethylhexyl)phthalate. Semi-volatiles
were not detected in background sample OT3850SA; however, background sample OT3851SA
contained acenaphthene, anthracene, di-n-butylphthalate, fluorene, and bis(2-ethylhexyl)phthalate
at concentrations below the PQL, and low concentrations of benz(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene,

dibenz(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene.
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Polynuclear aromatic hydrocarbons (PAHs) were detected in 20 soil samples out of 49 samples
collected at the site as depicted in Figure 3-2. The highest concentrations of PAHs encountered
were collected from the northern third of the site and included samples OT3801SA, OT3814SA,
and background sample OT3851SA. Dibenzofuran was also detected in samples OT3801SA and
OT3814SA. The maximum concentration of total PAHs reported was 46.42 mg/kg, at
OT3801SA, collected adjacent to Farmer’s Branch. A second area exhibiting lower levels of
PAHs was identified in the vicinity of sample OT3847SA, on the south side of the site.

Phthalates were detected in several soil samples, however, butyl benzyl phthalate and di-n-
butylphthalate were detected only at concentrations below the PQL. Bis(2-ethylhexyl)phthalate
was detected in five samples, including background sample, OT3851SA. The maximum
concentration reported was 1.09 mg/kg at OT3804SA, on the northwest edge of the site.

Metals - Metals detected in soil samples include aluminum, antimony, arsenic, barium,
beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese,
molybdenum, nickel, potassium, selenium, silver, sodium, vanadium, and zinc. All of these
metal constituents were detected at one or both background locations with the exception of
selenium and cadmium. The following metals were detected at the site at concentrations greater

than the background concentration:

. Aluminum results exceeded the maximum background concentration of
5,120 mg/kg at 40 of 49 sample locations. The maximum sample
concentration reported was 20,800 mg/kg at OT3824SA.

. Antimony results exceeded the maximum background concentration of
1.99 mg/kg at 10 of 49 sample locations, as depicted in Figure 3-3. The
maximum sample concentration reported was 2.79 mg/kg at OT3848SA,

The remaining locations eXceeding the background concentration are
distributed across the site.

. Arsenic results exceeded the maximum background concentration of 2.31
mg/kg at 13 of 49 sample locations as depicted in Figure 3-4. The
maximum sample concentration reported was 5.48 mg/kg at OT3848SA
on the southwest edge of the site. The remaining locations exceeding the
background concentration are distributed across the site.
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Barium results exceeded the maximum background concentration of 57.2
mg/kg at 47 of 49 sample locations as depicted in Figure 3-5. The
maximum sample concentration reported was 6,730 mg/kg at OT38355A.
All other samples were reported with concentrations less than 200 mg/kg.

Beryllium results exceeded the maximum background concentration of
0.216 mg/kg at 27 of 49 sample locations as depicted in Figure 3-6. The
maximum sample concentration reported was 1.72 mg/kg at OT38255A
located on the eastern edge of the site. Additional locations exceeding the
background concentration are distributed across the site.

Cadmium was detected at two locations, OT3806SA and OT3809SA, at
concentrations of 0.972 mg/kg and 0.843 mg/kg, respectively. These
locations are depicted in Figure 3-7. Background samples were anlayzed
for cadmium, but no cadmium was detected.

Calcium results exceeded the maximum background concentration of

170,000 mg/kg at 13 of 49 sample locations. The maximum sample
concentration reported was 285,000 mg/kg at OT3817SA. Additional
locations exceeding the background concentration are distributed across
the site.

Chromium results exceeded the maximum background concentration of
10.8 mg/kg at 18 of 49 sample locations, as depicted in Figure 3-8. The
maximum sample concentration reported was 40.8 mg/kg at OT38015A
located on the northeast edge of the site.

Cobalt results exceeded the maximum background concentration of 3.45
mg/kg at 22 of 49 sample locations, however many of the results were
less than the PQL. The maximum sample concentration reported was 7.49
mg/kg at OT3810SA located on the north side of the site.

Copper results exceeded the maximum background concentration of 6.90
mg/kg at 27 of 49 sample locations. The maximum sample concentration
reported was 24.8 mg/kg at OT3801SA located on the northeast edge of
the site.

Iron results exceeded the maximum background concentration of 7,040
mg/kg at 34 of 49 sample locations. The maximum sample concentration
reported was 20,000 mg/kg at OT3840SA located on the southeast edge
of the site.
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Lead results exceeded the maximum background concentration of 96.3
mg/kg at 4 of 49 sample locations. Lead exceeded the secondary
background concentration of 52.3 mg/kg at one additional location, as
depicted in Figure 3-9. The maximum sample concentration reported was
1,030 mg/kg at OT3840SA located on the southeast edge of the site. Two
adjacent sample locations, OT3847SA and OT3848SA, were reported with
concentrations of 128 mg/kg and 722 mg/kg, respectively. One additional
location OT3801SA, on the northeast edge of the site, was reported with
a lead concentration of 227 mg/kg.

Magnesium results exceeded the maximum background concentration of
2,000 mg/kg at 30 of 49 sample locations. The maximum concentration
reported was 3,200 mg/kg at OT38245A located on the west edge of the
site.

Manganese results exceeded the maximum background concentration of
346 mg/kg at 32 of 49 sample locations. The maximum concentration
reported was 678 mg/kg at OT3822S A located in the central portion of the
site.

Molybdenum results exceeded the maximum background concentration of
1.91 mg/kg at 20 of 40 sample locations, however many of the results
were less than the PQL. The maximum concentration reported was 4.03
mg/kg at OT3840SA, located on the southeast edge of the site.

Nickel results exceeded the maximum background concentration of 230
mg/kg at one location, OT3848SA, which was reported at 242 mg/kg.
All results exceeded the secondary background concentration of 5.75
mg/kg, as depicted in Figure 3-10. Nickel concentrations across the site
range from less than 10 mg/kg to 229 mg/kg.

Potassium results exceeded the maximum background concentration of
1,160 mg/kg at 30 of 49 sample locations. The maximum concentration
reported was 2,740 mg/kg at OT3824SA, located on the west edge of the
site.

Selenium was detected at six locations, with a maximum concentration of
0.143 mg/kg at OT3830SA, located in the central portion of the site.

Background samples were analyzed for selenium, but no selenium was
detected.

Silver was not detected above the PQL at any sample location.
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s - Sodium results exceeded the maximum background concentration of 135
mg/kg at 13 of 49 sample locations. The maximum concentration
reported was 426 mg/kg at OT3840SA, located on the southeast edge of
the site.

. Vanadium results exceeded the maximum background concentration of
14.5 mg/kg at 39 of 49 sample locations. The maximum concentration
reported was 28.5 mg/kg at OT3829SA, located on the east edge of the
site.

. Zinc results exceeded the maximum background concentration of 110
mg/kg at 2 of 49 sample locations. Results exceeded the secondary
background concentration of 43.1 mg/kg at 22 of 49 locations. The
maximum concentration reported was 204 mg/kg at OT3848SA, located
on the southwest edge of the site.

3.2 GROUNDS MAINTENANCE YARD

The following section discusses the chemical constituents detected in soil samples collected from
the Grounds Maintenance Yard. Twenty-eight soil samples, two background samples, and three
field duplicate samples were collected. The positive analytical results are presented in
Table 3-2. This table also indicates which results were reported at concentrations exceeding the
TNRCC MSC value for organic constituents, or the maximum background concentration and
MSC value, for metal constituents. Constituents for which MSC criteria apply are also depicted
on the associated figures to aid in the inierpretation of the data.

3.2.1 Background Levels

Site-specific background levels of metals were determined from samples collected from two
background locations adjacent to the site, OT3901SA, located to the south, and OT3902SA,
located to the north (Figure 2-2). Sample data were compared to the maximum values obtained
from the background samples. The secondary background sample was used when the maximum
background concentrations were greater than the concentrations reported at the site. This
occurred for four metals, beryllium, iron, nickel, and potassium. Both background samples
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appeared to contain high concentrations of aluminum and vanadium, indicating that the

background locations may not be representative of background conditions.

A high degree of variability was observed between the concentrations reported for several metals
in the two site-specific background samples. Based on this observation, the background
concentrations used for data comparison in the following section may not be representative of

basewide background concentrations.

3.2.2 Data Summary

The analytical results for the Grounds Maintenance Yard are discussed by chemical class below.

Volatile Organic Compounds - Acetone, 2-butanone (MEK), carbon disulfide, methylene
chloride, tetrachloroethene, toluene, and xylenes were detected in soil samples collected at this
site. 'With the exception of toluene, volatile constituents were not detected in the background
samples. Background sample OT3901SA contained 0.00503 mg/kg toluene which was less than
the PQL. Toluene was detected in 21 of 28 samples analyzed as depicted in Figure 3-11,
however 14 results were reported at concentrations less than the PQL. The maximum
concentration of toluene detected was 0.0336 mg/kg at OT3925SA. Other volatile constituents
detected include the following:

. Acetone was detected at three locations, OT3912SA, OT3917SA, and
OT3920SA with a maximum concentration of 0.107 mg/kg at OT3917SA.
These locations are adjacent to the mower storage shed and concrete
containment pad.

. 2-Butanone was detected at two locations, OT3917SA and OT3920SA with
a maximum concentration of 0.0266 mg/kg at OT3917SA. These
locations are adjacent to the mower storage shed and concrete containment
pad.

. Carbon disulfide was detected at one location OT3908S A, on the east edge
of the site, at a concentration of 0.00061 mg/kg.

3517-3209.31 3-40
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. Methylene chioride was detected at five locations with a maximum
concentration of 0.0271 mg/kg at OT3921SA, located in the central
portion of the site.

. Tetrachloroethene was detected at two locations, OT3918SA and
OT3930SA. The maximum sample concentration reported was 0.00358
mg/kg at OT3930SA, located adjacent to the office on the southwest edge
of the site.

. Xylenes were detected at one location, OT3917SA, at a concentration of
0.00296 mg/kg, which was below the PQL. This location is adjacent to
the mower storage shed.

Semi-Volatile Organic Compounds - Semi-volatile constituents detected in soil samples include
2-methylnaphthalene, acenaphthene, anthracene, benz(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, butyl benzyl phthalate,
chrysene, di-n-butylphthalate, dimethylphthalate, dibenz(a,h)anthracene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene, and bis(2-ethylhexyl)phthalate.
Semi-volatiles were not detected in the background surface soil samples with the exception of
di-n-butylphthalate detected at 0.0276 mg/kg, which was below the PQL, in sample OT3901SA.

PAHs were detected at 15 of 28 sample locations as depicted in Figure 3-12. The highest
concentrations of PAHs encountered were collected from samples collected adjacent to the

concrete containment pad and along the east edge of the site. The maximum concentration of
total PAHs reported was 41.01 mg/kg, at OT3905SA.

Phthalates were detected in several soil samples, however di-n-butylphthalate was detected only
at concentrations below the PQL. Butyl benzyl phthalate was detected above the PQL in one
sample, OT3916SA, at a concentration of 2,60 mg/kg. Bis(2-ethylhexyl)phthalate was detected
above the PQL at two locations, OT3905SA and OT3%18SA, at concentrations of 2.35 mg/kg
and 0.494 mg/kg, respectively. OT3905SA is located on the east edge of the site.

3517-3209.31 341



and PCBs were not detected in either of the background soil samples.
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Pesticide/PCBs - Pesticides and PCBs detected in soil samples include 4,4'-DDT, 4,4’-DDD,
4 4’ -DDE, Aroclor 1254, chlordane, dieldrin, heptachlor epoxide, and methoxychlor. Pesticides

constituents are depicted in Figure 3-13 and are discussed below:

4,4’-DDT was detected at two locations, OT3920SA and OT3928SA, at
0.0134 mg/kg and 0.176 mg/kg, respectively. These locations are near
the concrete containment pad and the equipment bay.

4,4 -DDD was detected at four locations, OT3911SA, OT3920SA,
OT3926SA, and OT3928SA. The maximum sample concentration
reported was 0.0342 mg/kg at OT3928SA.

4,4’-DDE was detected at nine locations, with a maximum sample
concentration of 0,143 mg/kg at OT3928SA.

Aroclor 1254 was detected at two locations, OT3909SA and OT3916SA,
at 0.161 mg/kg and 0.181 mg/kg, respectively. These locations are in the
fenced electric substation.

Chlordane was detected at 8 of 28 sample locations. The maximum
sample concentration reported was 0.110 mg/kg at OT 3920SA, near the
concrete containment pad.

Dieldrin was detected at three locations, OT3904SA, OT3910SA, and
OT3926SA. The maximum sample concentration reported was 0.00331
mg/kg at OT3926SA, near the west edge of the site.

Heptachlor epoxide was detected at one location, OT3920SA, at a
concentration of 0.00175 mg/kg, below the PQL.

Methoxychlor was detected at one location, OT3928SA, at a concentration
of 0.0129 mg/kg, however this result was qualified as an estimated value
due to blank contamination.

Chlorinated Herbicides - Herbicides detected in soil samples include 2,4,5-TP (Silvex) and
MCPP. Herbicides were not detected in either of the background soil samples.
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Pesticide/PCB

Silvex was
detected in two samples, OT3911SA and OT3917SA, at 0.00551 mg/kg and 0.00510 mg/kg,
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respectively. MCPP was detected in sample OT39055A at 4.05 mg/kg. Figure 3-14 depicts the

locations where herbicides were detected.

Metals - Metals detected in soil samples include aluminum, antimony, arsenic, barium,
beryllium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, molybdenum,
nickel, potassium, selenium, sodium, vanadium, and zinc. All of the metal constituents reported
were detected at one or both background locations with the exception of antimony and selenium.
Aluminum, arsenic, barium, calcium, iron, lead, magnesium, manganese, nickel, potassium,
sodium, vanadium, and zinc were detected at concentrations above the PQL in both samples.
The following metals were detected at concentrations greater than the maximum background

concentration:

. Aluminum results exceeded the maximum background concentration of
9,440 mg/kg at 2 of 28 sample locations. The maximum sample
concentration reported was 10,800 mg/kg at OT3922SA.

. Antimony was detected at 10 of 28 sample locations as depicted in Figure
3-15. The maximum sample concentration reported was 3.17 mg/kg at
OT3922A. Antimony was not detected in either background sample.

o Arsenic results exceeded the maximum background concentration of 2.23
mg/kg at 6 of 28 sampie locations as depicted in Figure 3-16. The
maximum sample concentration repornied was 169 mg/kg at OT3907SA on
the east edge of the site. Additional locations exceeding the background
concentration are distributed across the site.

. Barium results exceeded the maximum background concentration of 122
mg/kg at 20 of 28 sample locations. The maximum sample concentration
reported was 183 mg/kg at OT3911SA.

. Beryllium results exceeded the maximum background concentration of
0.634 mg/kg at 2 of 28 sample locations. Detections of beryllium were
reported at 8 of 28 locations, as depicted in Figure 3-17. The maximum
sample concentration reported was 1.81 mg/kg at OT3911SA. Seven of
eight detections were encountered on the south side of the site.
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Calcium results exceeded the maximum background concentration of
106,000 mg/kg at 25 of 28 sample locations. The maximum sample
concentration reported was 296,000 mg/kg at OT3906SA. Additional
locations exceeding the background concentration are distributed across
the site.

Chromium results exceeded the maximum background concentration of
9.28 mg/kg at 12 of 28 sample locations as depicted in Figure 3-18. The
maximum sample concentration reported was 32.7 mg/kg at OT3905SA
located on the east edge of the site.

Cobalt results exceeded the maximum background concentration of 3.57
mg/kg at 3 of 28 sample locations, however all of the results were less
than the PQL.

Copper results exceeded the maximum background concentration of 9.04
mg/kg at 13 of 28 sample locations. The maximum sample concentration
reported was 24.8 mg/kg at OT3906SA located on the east edge of the
site. Many of the concentrations exceeding the background were reported
below the PQL.

No iron results exceeded the maximum background concentration of
10,800 mg/kg reported at OT3901SA. However, 6 of 28 sample locations
exceeded the secondary background concentration of 7,090 mg/kg reported
at OT3902SA. The highest sample concentration reported was 9,630
mg/kg at OT3928SA.

Lead results exceeded the maximum background concentration of 12.4
mg/kg at 13 of 28 sample locations as depicted in Figure 3-19. The
maximum sample concentration reported was 86.0 mg/kg at OT3928SA
located on the west edge of the site between the trailers. Additional
results exceeding background were identified at OT3920SA near the
concrete containment pad, at OT3905SA and OT3907SA on the east edge
of the site, and at other locations distributed across the site.

Magnesium results exceeded the maximum background concentration of
2,370 mg/kg at 5 of 28 sample locations. The maximum concentration
reported was 3,140 mg/kg at OT3929SA located near the office.

Manganese results exceeded the maximum background concentration of
334 mg/kg at 10 of 28 sample locations. The maximum concentration
reported was 493 mg/kg at OT3911SA located on the south side of the
site.
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Molybdenum results exceeded the maximum background concentration of
1.59 mg/kg at 7 of 28 sample locations, however many of the results were
less than the PQL. The maximum concentration reported was 2.31 mg/kg
at OT3918SA, located on the south side of the site.

Nickel results exceeded the maximum background concentration of 114
mg/kg reported at OT3902SA, at 19 of 28 sample locations. Nickel
exceeded the secondary background concentration of 8.72 mg/kg at 22 of
28 sample locations, as depicted in Figure 3-20. The maximum
concentration reported was 257 mg/kg at OT3911SA, located on the south
side of the site. Other locations exceeding background are distributed
across the site.

One potassitum result exceeded the maximum background concentration of
2,170 mg/kg reported at OT3901SA. Potassium exceeded the secondary
background concentration of 1,480 mg/kg at 12 of 28 locations. The
highest reported concentration was 2,290 mg/kg at OT3929SA.

Selenium was detected at 12 locations, however several resuits were
reported below the PQL. The maximum concentration reported was 0.617
mg/kg at OT3914SA, located in the central portion of the site. Selenium
was not detected in either background sample.

Sodium results exceeded the maximum background concentration of 70.6
mg/kg at 27 of 28 sample locations, however 17 samples were qualified
as estimated due to blank contamination. The maximum concentration
reported was 550 mg/kg at OT3917SA, located on the south side of the
site.

None of the vanadium results exceeded the maximum background
concentration of 17.4 mg/kg at OT3902S A, located on the north side of
the site.

Zinc results exceeded the maximum background concentration of 44.2
mg/kg at 21 of 28 sample locations. The maximum concentration
reported was 122 mg/kg at OT3911SA, located on the south side of the
site.
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4.0 REGULATORY COMPARISON

The positive analytical results from the site investigation were compared to the appropriate Texas
Natural Resource Conservation Commission (TNRCC) regulatory standards. The selection of
regulatory standards was based on LAW's understanding of current land use and probable future
land use at the facility.

4.1 REGULATORY STANDARDS

The TNRCC published the final Risk Reduction Standards in the Texas Register and the
regulation was made effective June 29, 1993, (TNRCC, 1993). The standards were written for
the protection of human health and the environment from exposure to contaminant releases.
Under the Standards, closure of a contaminated area may be attained by applying Risk Reduction
Standard Number 1, 2, or 3. Risk Reduction Standard Number 1 involves closure or
remediation to background, or to the practical quantitation limit (PQL), if the PQL is greater
than background. Standard Number 2 involves closure or remediation to health-based cleanup
levels or medium specific concentrations (MSCs). The TNRCC has published MSCs for soil
and ground water, for both industrial and residential land use. If industrial soil MSCs are used,
the responsible party must register specific information about the site in the registry of county
deeds, and future owners of the facility are required to undertake responsibility for post-closure
care. Risk Reduction Standard Number 3 includes a baseline risk assessment for the purpose
of assessing the potential risk to human health and the environment under existing site-specific

conditions.

The scope of this site investigation was developed to determine the presence of site contaminants
that may potentially impact human health through direct contact with surface soil, or through
contamination of ground water or surface water. The land use at the two sites investigated is
currently, and is expected to continue to be, industrial. Therefore, the industrial MSCs for soil
were used for both the Soil/Air and Ingestion Standard (SAI-Ind) and the Soil-to-Ground Water
Cross-Media Protection Concentration (GWP-Ind). The lower of the two criteria for any
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detected constituent was used to determine whether a reported concentration exceeded the MSC
value under Standard Number 2.

4.2 MPARISON TORY STAND

Background data were obtained for each of the two sites investigated in order to perform a
comparison of metals constituents detected at the sites to naturally occurring concentrations. For
metals occurring at concentrations exceeding background levels, results were also compared to
MSC values (Tables 3-1 and 3-2). Organic constituents were compared directly to MSC values.
When sample duplicate results were reported, the highest concentration was used for comparison
purposes. Any result qualified as estimated due to blank contamination (JB) was not included

in the sample data used for comparison.

4.2.1 Aerospace Museum Site

Eight metals were reported at concentrations exceeding both the site-specific background
concentrations, as discussed in Section 3.1, and MSC criteria. A site map depicting the

concentrations of these metals is presented in Figure 4-1.

. Antimony was reported in one background sample at a concentration
greater than the MSC value of 0.6 mg/kg. Ten samples were reported
with antimony concentrations greater than background and the MSC
criteria.

. Arsenic was reported at concentrations greater than the MSC value of
3.27 mg/kg in three samples.

. Barium was reported at a concentration greater than the MSC value of 200
mg/kg in one sample.

. Beryllium was reported at concentrations greater than the MSC value of
0.4 mg/kg in 25 samples.

. Cadmium was reported at concentrations greater than the MSC value of
0.5 mg/kg in two samples.

3517-3209.31 42
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All volatile and semi-volatile organic constituents detected were compared directly to the
appropriate MSC values. All sample results reported for organic constituents were less than the

MSC values.

<3 N Y

Chromium was reported in one background sample at 10.8 mg/kg, greater
than the MSC value of 10.0 mg/kg. Eighteen samples were reported with
chromium concentrations greater than the background sample and MSC
value.

Lead was reported in five samples at concentrations exceeding the
secondary background sample and the MSC value of 1.5 mg/kg.

Nickel was reported in thirty-two samples at concentrations exceeding the
secondary background sample and the MSC value of 10.0 mg/kg.

4.2.2 Grounds Maintenance Yard

Six metals were reported at concentrations exceeding both the site-specific background

concentrations, as discussed in Section 3.2, and MSC values.

concentrations of these metals is presented in Figure 4-2.

3517-3209.31

Antimony was detected in ten samples at concentrations exceeding the
MSC value of 0.6 mg/kg. Background samples were nondetect.

Arsenic was detected in three samples at concentrations exceeding the
MSC value of 3.27 mg/kg.

Beryllium was reported in eight samples at concentrations exceeding the
secondary background sample and the MSC value of 0.4 mg/kg.

Chromium was reported in nine samples at concentrations exceeding the
MSC value of 10.0 mg/kg.

Lead was reported in thirteen samples at concentrations exceeding the
MSC value of 1.5 mg/kg.

Nickel was reported in twenty-one samples at concentrations exceeding the
secondary background sample and the MSC value of 10.0 mg/kg.

4-3
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All organic constituents detected, including pesticides/PCBs, herbicides, volatile organics, and
semi-volatile organics, were compared directly to the appropriate MSC criteria. The sample
results reported for all organic constituents were less than the MSC criteria with the following
exceptions: one sample contained bis(2-ethylthexyl)phthalate exceeding the MSC criterion of
2.04 mg/kg; one sample contained both 4,4’-DDT and 4,4’-DDE, each exceeding the MSC
criterion of 0.084]1 mg/kg; one sample contained dieldrin exceeding the MSC criterion of

0.00179 mg/kg; and two samples contained Aroclor 1254 exceeding the MSC criterion of 0.05
mg/kg.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 SUMMARY OF FINDINGS

A summary of findings based on the results of the soil analyses performed during the site

investigations are presented in the following sections.

5.1.1 Aerospace Museum Site

Soil samples collected at the Aerospace Museum Site contained metals, volatile organic, and
semi-volatile organic constituents. Toluene was detected in samples throughout the site,
including background locations. The toluene results may be attributable to widespread ambient
contamination or laboratory contamination; however, no contamination was detected in the
associated field or laboratory QC blanks. Methylene chloride was detected at only one location
at the site. All detections of volatile compounds were less than the MSC criteria.

Polynuclear aromatic hydrocarbon compounds were detected throughout the site, including the
background sample collected north of the site. The highest concentrations encountered were in
the northern area of the site adjacent to Farmers Branch. The presence of PAH constituents
could be the result of surficial spills of petroleum products, oils, or lubricants previously
documented at this site. None of the individual PAH constituents exceeded the MSC criteria.

Phthalates were detected at concentrations less than the MSC criteria. The presence of
phthalates at low levels may be due to the prevalence of phthalate compounds in the

environment, and thus may be unrelated to previous site activities.

Samples collected from four locations exhibited maximum concentrations for multiple metals.
Chromium and copper concentrations were highest at location OT3801SA; aluminum,
magnesium, and potassium concentrations were highest at location OT3824SA; iron, lead,

molybdenum, and sodium concentrations were highest at location OT3840SA; and antimony,
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arsenic, nickel, and zinc were highest at location OT3848SA. These four locations are near the
site perimeter on the northeast, west, southwest, and southeast boundaries of the site. Locations
OT3801SA and OT3840SA are adjacent to Farmers Branch, which flows along the northern and
eastern boundary of the site, and eventually empties into the West Fork of the Trinity River.

Of the 22 metal constituents detected at the site, all 22 were reported at concentrations exceeding
background levels at one or more locations. Of these, the following eight metals also exceeded
MSC criteria: antimony, arsenic, barium, beryllium, cadmium, chromium, lead, and nickel.
However, the background data collected during this investigation may not be representative of
base-wide background concentrations, as discussed in section 3.0. As a result, the findings for

metals detected at the site are inconclusive.
5.1.2 Grounds Maintenance Yard

Soil samples collected at the Grounds Maintenance Yard contained metals, volatile organics,
semi-volatile organics, pesticides/PCBs, and chlorinated herbicides. Seven volatile constituents
were detected, including acetone, 2-butanone (MEK), carbon disulfide, methylene chloride,
tetrachloroethene, toluene, and xylenes. Toluene was detected in samples throughout the site,
including the two background locations. The toluene results may be attributable to widespread
ambiént contamination or laboratory contamination; however, no contamination was detected in
the associated field or laboratory QC blanks. Methylene chloride was detected at five locations,
acetone was detected at three locations, 2-butanone and tetrachloroethene were detected at two
locations, and carbon disulfide and xylenes were detected at one location. The presence of low
levels of volatile constituents may be related to solvent usage for the purpose of cleaning the
equipment stored at the site. All detections of volatile compounds were less than the MSC

criteria.

Polynuclear aromatic hydrocarbon compounds were detected throughout the site. However, the
highest concentrations occurred adjacent to the concrete containment pad and directly east

(downgradient) of that location. The presence of PAH constituents could be the result of
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surficial spills of petroleum products, oils, or lubricants associated with site activities. None of
the individual PAH constituents exceeded the MSC criteria.

All phthalates detected were at concentrations less than the MSC criteria except for bis(2-
ethylhexyl)phthalate. The highest concentration detected was at a location near the eastern site
boundary. The source of this contamination is unknown; however, phthalates are commonly

occurring environmental contaminants.

Pesticides were detected at the site in areas where mixing and handling of these substances likely
occurred. Location OT3928SA, between the trailers on the west side of the site, exhibited the
maximum concentrations of 4, 4’-DDT, 4,4’-DDD, 4,4’-DDE, and methoxychlor. Location
OT3920S A, adjacent to the concrete containment pad, exhibited the maximum concentration of
chlordane at the site. In addition, heptachlor epoxide, 4,4’-DDT, and 4,4’-DDD were also
detected adjacent to the pad. PCBs were detected at two locations in a drainage feature
downgradient of the electric substation. Arochlor 1254 concentrations were greater than the
MSC criteria at these locatibns. All pesticide concentrations were less than the MCS criteria
with the exception of 4,4’-DDT, 4,4’-DDE, and dieldrin.

'I'he chlonnated herbicides Silvex and MCPP were detected at three locations at the site, but at
concentrat.nons less than the MSC criteria. The presence of herbicides is consistent with the

historic use of the maintenance yard.

Location OT3911SA, downgradient from both the concrete pads and the mower storage area,
exhibited the maximum concentrations for five metals: barium, beryllium, manganese, nickel,
and zinc. The presence of arsenic and lead at locations OT3928SA and OT3921SA, adjacent
to and downgradient of the pesticide storage area, could be related to pesticides also found at

these locations.

Of the 20 metal constituents detected at the site, 18 were reported at concentrations that

exceeded background levels at one or more locations. Of these, the following six metals also
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exceeded MSC criteria: antimony, arsenic, chromium, lead, and nickel.
background data collected during this investigation may not be representative of base-wide

background concentrations, as discussed in Section 3.0. As a result, the findings for metals
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detected at the site are inconclusive.

5.2 RECOMMENDATIONS

Based on the results of the investigations performed at the Aerospace Museum Site and Grounds

Maintenance Yard, LAW has prepared the following recommendations.

5.2.1 Aerospace Museum Site

Polynuclear aromatic hydrocarbons detected in the northem area of the
site adjacent to Farmers Branch have not been fully delineated. LAW
recommends sampling of Farmers Branch sediments to determine whether
PAH constituents pose a threat to surface water. Additional soil sampling
may also be necessary to define the vertical extent of PAH contamination.

Metals data from this investigation were inconclusive because the data
from the two background samples do not appear to be representative of
true background levels when compared to metals concentrations reported
from the site. LAW recommends that the results of the planned base-wide
background study be used to reevaluate this site for concentrations of
metals,

5.2.2 Grounds Maintenance Yard

3517-3209.31

Volatile organic compounds, PAH compounds, and bis(2-
ethylhexyl)phthalate detected at the site have not been fully delineated.
LAW recommends additional soil sampling to fully delineate the
horizontal and vertical extent of these constituents.

Pesticides/PCBs detected at the site have not been fully delineated. LAW
recommends additional sampling to determine the horizontal and vertical
extent of these constituents. PCBs may pose a risk due to off-site
migration via surface drainage features. LAW recommends containment
of run-off from the electric substation to reduce off-site migration, and
removal of the PCB source and contaminated soils.

5-4
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Metals data from this investigation were inconclusive because the data
from the two background samples do not appear to be representative of
true background levels when compared to metals concentrations reported
from the site. LAW recommends a base-wide background study of metals
in soil and a reevaluation of this site based on base-wide background
concentrations of metals.
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